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RESULTS OF THE 0.015 SCALE SPACE SHUTTLE
VEHICLE ORBITER TEST (OA17) IN THE NASA

LOW TURBULENCE PRESSURE TUNNEL

By

M. D. Milam/M. T. Petrozzi
Rockwell International

ABSTRACT

Experimental aerodynamic investigations were conducted on a 0.01§
scale model of the Space Shuttle Orbiter in the NASA/LRC Low Turbulence
_ Pressure Tunnel during a test period from 6/18/73 to 7/6/73.

Six component static aerodynamic force and moment data were recorded
while the model was pitched from -2° to +26° angle of attack. The yaw
angles during these pitch sweeps were 0°, -5°, and T%°. Base, sting cavity,
vertical tail, wing trailing edge, and elevon pressures, as well as elevon
and rudder hinge moment data were also obtained.

The test were conducted at & nominal Mach number of 0.25. ‘'Lue

Reynolds number was varied thrcughout the test program from 2.5 x 108 to
4.7 x 10% to 10.0 x 108 to 12.% x 108,
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INDEX OF DATA FIGURES (Concluded)

SCHEDULE O™ COEFFICIENTS PLOTTED:

(A) cL, cp, CDF, CAF, CA, CN, CLMFWD, CLMAFT, L/D, XCP/L, CAB versus ALPHA
CL versus CLMFWD
CN versus CLMAFT
CL versus CD

(B) DpCL, DCD, DCDF, ICN, DCA, DCAF, DCLMFD, DCIMAT, DCAB versus ALPHA
DCL, DCD, DCN, DA, DCAF, DCLMFD, DCLMAT versus DELVON

(c) bpcL, DCD, DD, DCN, DCA, DCAF, DCLMFD, DCLMAT, DCAB versus ALPHA

D) DCL, DCD, DCDF, DCN, DCA, DCAF, DCLMFD, DCLMAT, DCAB versus ALPHA
bCL, DCD, DCN, DCA, DCAF, DCIMFD, DCLMAT versus DBFLAP

(E)  CYN, CBL, CY versus ALPHA

(F)  DCYNDB, DCBLDB, DCY/DB versus ALPHA

(G)  pcynpa, DCBLDA, DCY/DA versus ALPHA

(H) DpcL, DCD, DCDF, DCN, DCA, DCAF, DCLMFD, DCLMAT, DCAB versus ALPHA
DCL, DCD, DCN, DCA, DCAF, DCLMFD, DCLMAT versus DSPBRK

(1)  powmos, DCBLDR, DCY/DR versus ALPHA
(J)  CHET versus ALPHA

(K)  CHET versus ELEVON

(L) DCHET versus ALPHA

(M) CHR versus ALPHA, CHR versus RUDDER
(N)  CHR versus ALPHA

(0) DCHRDR versus ALPHA

(P)  DCHRDB versus ALPHA
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SUBSCRIPTS
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NOMENCLATURE
General
SADSAC
SYMBOL DEFINITION
speed of sound; m/sec, ft/sec
CP pressure coefficient; (p; - po)/q
MACH Mech number; Vv/a
pressure; N/m°, pst
Q(NsM) dynadic pressure; 1/2pV°, N/m?, psf
Q(PsF)
RN/L unit Reynolds number; per m, per ft
velocity; m/sec, ft/sec
ALPhA engle of attack, degrees
BETA angle of sideslip, degrees
PSI engle of yasw, degrees
PHI angle of roll, degrees
mass density; kg/m3, slugs/£t3
Reference & C.G. Definitions
base area; m2, ft2
BREF wing span or reference span; m, ft
center of gravity
LREF reference length or wing meen
aerodynamic chord; m, ft
SREF wing aree or reference ares; mz, £t
MRP moment reference point
XMRP moment reference point on X axis
YMRP momest, reference point on Y exis
ZMRP moment reference point on Z axis

basge

local

static conditions
totel conditions
free stresm
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NOM" .CLATURE (Continued)

Body-Axis System

normal-force coefficient; ____nomals_force
Qi

axial-force coefficient; %_Sfir_cg
q

side-force coefficient; ﬂ%"&
q

base-force coefficient; base for ;01', ce
q

forebody axial force coefficient, Cp - cAb

pitchisg-moment coefficient; pitching moment

L TR SO G ‘ o

s S - e o ——————— 4 1 < i
A opsulteat o . o

9S/RER

yaving-moment coefficient; ﬂiﬁﬁgz_w
qQ
rolling-moment coefficient; El_;gbsm

Stabliity-Axis System

117t coefficient; %‘i

drag coefficient; %&

base- ot . base dre
ase-drag coefficient; _qg__ﬁ

forebody drag coefricient; Cp - cDo

side-force coefficient; ﬁ_’i“qfoﬂﬁ

pitching-moment coefficient; P__s.__’-“m-n moment

P rgr

yawing-moment coefficient; wﬁi

rolling-moment coefficient; ’°11:“ moment

1i2t-to-drag ratio; fy/cp

SADSAC
SYMBOL  SYMBOL DEFINITION
CN CN
Cp CA
Cy cY
Ca, CAB
-4,(py - Pw)/as
Cap CAF
Cn CIM
Cn CIN
Ct CBL
¢, cL
Cp cD
cDb . CDB
Cpe CDF
Cy cY
Cn CIM
C, CLN
] 28L
L/D L/D
1/De L/oF

11£¢ to forebody dreg ratio; Cr/Cp,




SADSAC
SYMBOL SYMBOL
Xcpfly  xcP/L
Cmg oy CIMAFT
Capy g CLMFWD
acy, DCL
ACA DCA
ACy DCN
ACAb DCAB
ACp DCD
Ach DCDF
acy, DCAF
Aln ., DCIMAT
Crg DCY/DB
Cng DCYNDB
c[ﬂ DCHIDB

NOMENCLATURE (Continued )

ADDITIONS TO STANDARD LIST

DEFINITIONR

longitudinal position of the normal force center
of pressure, based on body length, fp

xcp/lB = %/l - (Cu/Cn) (Lpor/lp)

pitching moment coefficlent about aft C.G.(67% Lp
for config. 139B and 68%{p for config. 89B)

pitching moment coefficient about forward C.G.§65$
Ip for config. 139B and 66% Iy for config. 89B

differential 1ift coefficient.
differential a.ial force coefficient.

differential norms)l force coefficient.

differential base-force coefficient.

differential drag coefficient.

differential forebody drag coefficient.

differential forebody axial force coefficient.

differential pitching moment coefficient about
aft C.G.

differential pitching moment coefficient about
forward C.G.

side force coefficient derivative with sideslip
anle,

Yawing moment coefficient derivative with sideslip
angle.

rolling moment coefficient derivative with side-
slip angle.

10
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SADSAC
SYMBOL

NOMENCLATURE (Continued)
ADDITIONS TO STANDARD LIST

DEFINITION

DCY/DA

DCELDA
DCY/DR
DCYNDR

DCBLDR

CHET

DCHET

DCHRDR

DCHRDB

DELVON
DEFLAP
DSPERK

AILRON

sideforce coefficient derivative with aileron
deflection.

yawing moment coefficient derivative with aileron
deflection.

rolling momenr’. c~efficient derivative with aileron
deflection.

side forca co:fficlent derivative wiih rudder
deflection.,

yawing moment coefficient derivative with rudder
deflection.

rolling moment coefficient derivative with rudder
deflection.

elevon hinge moment coefficient.

rudder hinge moment coefficient.
differential elevon hinge moment coefficient.

rudder hinge moment coefficient derivative with
rudder deflection.

ruéder hinge moment coefficient derivative with
sideslip angle,

differential elevon deflection.
differential body flap deflection.
differential speed brake deflection.

aileron, total aileron deflection angle (left
alleron - right aileron)/2; degrees.

11
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SADSAC
SYMBOL SYMBOL
8e ELEVON
ér . RUDDER
beL ELVE-L
dsp SPDBRK
Srp BDFLAP

NOMENCLATURE (Concluded)
ADDITIONS TO STANDARD LIST

DEFINITION

elevon, surface deflection angle, positive
deflection, trailing edge down; degrees.

rudder, surface deflection angle, positive
deflection, trailing edge to the left; degrees.

left elevon, surface deflection angle, positive
deflection, trailing edge down; degrees.-

right elevon, surface deflection angle, positive
deflection, trailing edge down; degrees.

speed brake, split rudder inclusive deflection
angle between outer surfaces, left split rudder
trailing edge left plus right split rudder
tralling edge right, positive deflection;. degrees.

body flap, surface deflection angle, positive
deflection, trailing edge down.

12
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CONFIGURATIONS INVESTIGATED

The models used for tkis investigation were 0.015 scale representa-
tions of the -89B and -139B Space Shuttle Orbiter configurations. Both
a basic and a modified (cambered) nose version of the 139B configuration
These configurations were designated as:

were tested.

Oggn

01391

01 39BMOD

[}

B,0CsDM3FVgTVSE 6Rs

89B orbiter configuration

By oCpMFsWyo7V7En 3RS

basic 139B orbiter configuration
PorCruFsio7VrER3Rs

modified (nose) 139B orbiter configuration

Individual componehts are designated as fdilows:

CONFIGURATION COMPONENT
-89B -139B DESCRIPTION
Byo Bl9 Basic Orbiter Fuselage
By 01398 Orbiter Fuselage with
cambered nose
05 07 Canopy
n7 anipulator Arm Housing
B8 Eng Elevon
F, FS "~ Body Flap
& Gy Landing Gear and Gear Doors
M3 My OMS Pods
Rsg R Rudder
Vs Vo Vertical Tail
W87 W107 Wing

13




- which is a variable-pressure,

TEST FACILITY DESCRIPTION

The test was conducted in the Langley Low Turbvlence Pressure Tunnel

single return facility with a closed rect-
angular test section that 1s 0.94 meter (3.

(7.50 £t.

00 ft.) wide and 2.290 meters
) high. The tunnel can 8ccommodate tests in air at low subsonic
Mach numbers and at a Reynolds number per unit length u

p to about 49,2 x
10° per meter (15.0 x 10 per £oot).
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DATA REDUCTION

A LRC 832B six-component strain gage balance was used to measure
model forces and moments.

The model was instrumented to measure nine fuselage base pressures,
two rudder base pressures, two balance cavity pressures, and seven wing
trailing edge pressures. The pressure tap selection for measurement was
made by a Scanivalve located in the nose of the model. Figures 3a and
3b show pressure orifice and strain 'age locations. Fuselage base and
balance cavity pressures were integrated to compute base axial force.
Wing and rudder pressures were used as an indication of btuffet onset.

The model was also instrumented for rudder and elevon hinge moments.
The elevon gages were mounted in the two elevon panels on the right wing.

Model data were converted to standard coefficients using the follow-
ing reference constants:

Full Scale Model Scale
Reference area Srer = 2690 £t° 0.605 £t2
Reference length frafr = 1328.3 in. 19.925 in.
Reference span bper = 936.68 in. 14,05 in.

The moments have been reduced about a reference point located at
fuselage station 1076.48 (66 percent of configuration 89B body length
and 65 percent of configuration 139B body length).

15




TABLE I.
[esT : oalr IoaTE ¢ 6/18-1/6/73
TEST CONDITIONS
REYNOLDS NUMBER DYNAMIC PRESSURE  [STAGNATION TEMPERATURE
. MACH NUMBER (pot unit length) (pounds/sq. inch) (degrees Falvenheit)
0.25 2.5 x 100 12.1 100°F
0.25 b, 7 x 106 23.3 100°F
0.25 10.0 x 100 43.3 1009F
0.25 12,5 x 100 56.6 100°F
BALANCE UTILIZED; _832B
CAPACITY: ACCURACY: oL FFICIENT
NE 1000 %9
SF .20 >3 —
AF 85 2 4
o 2000 34
RN 1000 29
COMMENTS:
16
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TARLE III.
MODEL COMPONENT DIMENSIONAL DATA g

MODEL COMPONENT:  BODY - B19

GENERAL DESCRIPTION: Fuselsge, Configurstion 3, per Rockwell Lines
V1.70-0001393. |

NOTE: Identical to By except forebody.

Model Scale = 0.015

DRAWING NUMBER: VYL70-0001398
DIMENSIONS : ’ - FULL-SCALE ~ MODEL SCALE
Length - 1IN, | ! 1290.3 - 19.35
Max. Width - IN. 267.6 ' L. 469
Max. Depth - IN, . 2L4.5 3.668
Fineness 'Rat;io . ' L.82175 L.82175
Area - FT2 '
Max. Cross-Sectional © 386,67 _0o.087
Planform '
Wetted
Base
{
1
20




{ MGDEL COMPONENT:  BODY - B2l

TABLE III.

(Continued)

GENERAL DESCRIPTION: _ Fuselage, Confizuration 3,

Rockwell Lines per

#Alternate cambered forebody for VL70-000139B"

NOTE: B2l identical to BlL9, except forebédy.

Model Scale = 0.015

Altn. cambered forebody

DRAWING NUMBER: for VL70-000139B
7 DIMENSIONS: FULL-SCALE
| N,
: Length - IN. ' _1290.3
© Max. Width - IN. __267.6
’ Max. Depth - IN. —2hled .
i Fineness Ratio - L. 82175
: Area - FT2
A Max. Cross-Sectional __386.67

Planform
. Hettéd '

Base

oo
-

21

MODEL_SCALE

19.35

L..469

82175

0.087
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Model Component: __Canopy (Cs)

TABLE III, (Continued)

General Description: 2A configuration per Lines VL70-000092.

Scale model = 0.015

Drawing Number: _ VL70-000092
Dimensions:

Sta fwd bulkhead
Sta TE
Canopy iatersects body ML
Fineness ratio '
Area ~ ft2
Max cross-sectional
Planform
Wetted

’ Base

. No info on view augles

Full-Scale
—391.00—
560.0

L =~ —

391.00

et v e .
———" n——————
R e
e ————————
e ——————— e

22

Model Scale

|

8.400
5.865
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g TABLE ITI. (Continued) - 3
L MODEL COMPONENT:  Canopy - C7 )
L : ;. |
::; . . : ) !_ .
GENERAL DESCRIPTION:  Configuration 3 per Rockwell Lines VL70-000139 f
: Model Scsle = 0.015
{ ‘ :
 DRAWING NUMBER .. YL70-000139 :
: : i ‘ ;
5 DIMENSION: i FULL SCALE  MODEL SCALE |
Length (Yo = 433 to Xy = 670) - 4n. FS 237 3.555
i |
? Mex Width | |
* Mox Depth (Zo =  to Zy = 501) - in FS
! Fineness Ratio .
|
Areo :,
; E 3.
: Mox Cross-Sectional ’ . — '
S Planform
Wetted
- Bose
¥
i
L] 23
(
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TABLE III. (Continued)

Modcl Comnponent: Manipulator housing (D7)

-
“uvar

General Descriotion: 2A configuration, lightweight orbiter per Lines
VL70-0000y3

Scale model = 0,015

Drawing Number: VL70-000093

Dimensions: : - Full-Scale Model Scale
Length ~ in, 881,00 13.215 i
Max width ~ in',. . 51,00 0.765 '
Max depth ~ in, . 23.00 , 0.345
Fineness ratio |
Area ~ ft2
Max cross-sectional :
Pluidorm : i
Wetted - . |
Base .

§ Fuselage, BP = 0,0 in. FS
WP = 500.0 in. FS
xo 426.0 to 1307,0 in. FS

24
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TABLE III. (Continued)

Model Component: _Elevon (E38)

General Description: _2A configuration per Wg7, Lines VL70-000093

cdata for 1 of 2 sides

Model scale = 0.15

Drawing Number: _ VL70-000093

Dimensions:
Area ~ £t
Span (equivalent) - in,

Inbd equivaient chord ~ in, (BP 115.0 in.)
Outbd equivalent chord ~ in,(BP 468.3 1in.)

Ratio movable surface chord/
total surface chord

At inbd equiv chord

At outbd equiv chord
Sweepback angles ~ deg

Leading edge

Trailing edge

Hinge iine

Area moment (normal to hinge line) ~ft3
Product of area moment

Full-Scale

Model Scale
205.517 0.046
353.34 5.300
114,78 1.722
55.00 0.825
.208 .208
.400 400
0.00 0.00
-10.02 -10.02
0.00 0.00
1548.07 0.005

Note: The elevon panel consists of an inboard and outboard segment.

The spiit line dividing the segments is at BP 281 inches
full scale (BP 4.215 inches model scale).

. 25




" TABLE III, (Continued) , | f%
MODEL COMPONENT: _ELEVON - E23 | ) L L
GENERAL DESCRIPTION: __ Configuration 3 per W107 Rockwell Lines
VL70-0001393, data for (1) of (2) sides
Model Scale = 0.015
DRAWING NUMBER: VL70-0001398 4
DIMENSIONS: FULL-SCALE  MODEL SCALE
. . . 5
Area - FT2 205,52 0.0462 ;
Span (equivalent) - IN, 353.34 5.300
Inb'd equivalent chord . 114,78 1.722
Outb'd equivalent chord ' 55,00 - 0.825
Ratio movable surface chord/ :
total surface chord ]
At Inb'd equiv. chord ' ,208 .208 i
At Outb'd equiv. chord | 400 400 | g
Sweep Back Angles, degrees S ' v
L ledmgrge L TGl e
T T fatling Edge U T o ¢ ¢ -10.24 | o
_ Hingeline o 0,00 0.00
Area Moment (Normal to hinge 1ine)- FT3 _1548.07 0.00174
Product of Ares Moment .
.
26 | e
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TABLE III, (Continued)’

Model Component: Body flap (Fj)

General Description: 2A configuration per Lines VL70-000094 .

Scale model = 0.015

Drawing Number: _VL70-000094 "A"

Dimensions: _Full-Sca.le : Model Scale
Length ~ in. 84.70 1.370
Max width - in, 265.00 ST _3.91s
Max depth ~in, - - _2.00 .. - 0315
Fineness ratio ' ' e e
Area - ft2
Max cross-sectional B * ‘_..._
Planform 142,64 e
Wettod | SRS
Base 38.646 .. 10,0087
R f
. - \
27
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TABLE III. (Continued)

MODEL COMPONENT;  F5 Body Flap

GENERAL DESCRIPTION: b Conng\mtlon. per Rockwell Lines VL70-000139

-

Scale Model = 0,015

DRAWING NUMBER
DIMENSION:

" . Llength- in
"Max Width- in
Mox Depth
Fineness Ratio
" Areo - l"f.2
" Max Cron=Sectiono!
. Monform '
Wetted
Bose

VYL70-000139
FULL SCALE MODEL SCALE

84.70 ‘1.271

26706 ".01).

1k2.5. 0.0321
38.0958 0,00857
Y

28 S
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TABLE III. (Continued)

MODEL COMPOSENT:  G-1 landing Gear

GENERAL DESCRIPTION: ™™ (2) nosé gear doors and one (1) main

gear door with gear fully extended. Ref. Figures 2c and .

Model Scale = 0.015

TEST cnh|7' A .
DRAMING NUMBER: SSA-00007

DIMENSIONS: ' 'FULL-SCALE

Length

Max. Width

Max. Depth

(:: : Fineness Ratio

Area
Max. Cross-Sectional
Planform

Wetted

T

Base

1 29

MODEL_SCALE
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TABLE III. (Continued)

Mudel Component: Body (B10)

General Dcsvcription: Double delta wing fuselage per Lines VL70-000093, with
57.0-in. radius nose.

2A configura*ion lightweight orbiter.
EcaIe wmodel = U.0I5 (I8-0) " VL72-000U%1
wing Number

————  V120=000093.
Dimensions: Full-Scale - Model Scale : o
" Length ~ in | ©1328.3 19.924 . ?
Max'width ~ in, (at X = 1528,3) 265.0 3.975 »
Max depth ~ in,(at X = 1480.52) 248.0 3.720
Fineness ratio : 5.012 5.012
Aréa ~ ft
Max cross-sectional 456.40 0.1027
Planform -
Wetted
Base

30




TABLE III, (Continued)

o

‘ l Model Component: OMS pods (El)

General Description: 2A Lightweight configuration per MC120074,

per Lines VL70-000094.

Scale model = 0.015

Drawing Number:

Dimensions: Full-Scale Model Scale
Length -~ in. 346.0 5.190
Max width - in, (at X_ = 1450.0) 108.0 1.620
Max depth ~ in, (at Xo = 1500.0) 113.8 1.707
Fineness ratio
Ares ~ ft2

Max cross-sectional - —_
Planforrﬁ — -
Wetted —_— ==
Base - -

€ OF OMS pod )

Zo = 463.9 in. FS; WP 400.0 + 63.9 = 463.9 in. FS
6.000 + .959 = 6.959 in. MS

Yo = 80.0 in. FS; 1.20 in. MS

From fuselage station 1214.0 to 1560 in. FS = 346.0 in, FS
18.210 to 23.40 in. MS = 5,190 in. MS

e s




TABLE III. (Continued)

* MODEL COMPONENT: _QiS Pod - My,

GENERAL DESCRIPTION:

Configuration 3 per Rockwell Lines VL70-000139

[ ¥3

NOTE: M4 identicsl to M3, except intersection to fuselage. -

Y

_Model Sceie = 0.015,

" DRAWING NUMBER
DIMENSION:

.. Length - IN
‘Max Width - IN
" Mox Depth - IN
Fineness Ratio
Areo - FT?

. _YL70-000139

-Mox Cross-Sectional

Picnfom
Wetted
. Base

FULL SCALE MODEL SCALE

346.0 _5.190

108.0 1.620
113.0 _1.695

o o e b 8
1




TABLE III. (Continued)

( . Model Component: Rudder (Rg)

General Description: 2A configuration per Lines VL70-000095

Scale model = 0,015

Drawing Number: VL70-000095

Dimensions:
Area ~ ftz
Span (equivalent) ~ in,

Inbd equivalent chord ~ in,
Outbd equivalent chord -~ in,

Ratio movable surface chord/
total surface chord

At inbd equiv chord
At outbd equiv chord

—@ Sweepback angles ~ deg

Leading edge
Trailing edge
Hinge line

Arca moment (normal to hinge line) ~ £t3
Product of area and mean chord

~e

33

Full-Scale Model Scale
106.38 0.024
-_201.0 3.015
91.585 1.374
50.833 0.762
0.400 0.400’ _
0.400 0.400
34.83 34,83
26,25 26.25
34.83 34.83
526.125 0.0018




TABLE III, (Continued)

Modecl Component:

Vertical tail (Vs), lightweight orbiter configuration

Centerline vertical tail, double wedge airfoil with

General Description:

rounded leading edge.

Scale model = 0.015

VL70-000095

Drawing Number:
Dimensions:
Total Data

Planform area (thco) ~ £t2
Span (theo) ~ in,
Aspect ratio
Rate of taper
Taper ratio
Sweepback angles ~ deg
Leading edge
Trailing edge
0. 25 element line
Chords ~in.,
Root (theo) WP
Tip (theo) WP
MA?C
Fus sta of 0,25 MAC
WP of 0,25 MAC
BL of 0,25 MAC
Airfoil section o
Leading wedge angle ~ deg
Trailing wedge angle ~ deg
Leading wedge radius ~ in,
Void arca ~ fté '
Blanketed area ~ {t2

Full-Scale

_ 413.25

315.72

0.507

0.404

45.000

26.249

268.50
108.47

199.81
1463.50

635.522

0.00

10,000
14.920

2.00

— 137
12,67

3b

Model Scale

.0929

4.735

IQ"S

0.507

0.404
45.000
26.249 -
_6.746
1.627

2.997
21.952

9,533

0.00
10,000
14,920
2,000
A.0030
20,0028

O PR LI PR LR i R s A E s < A N T T




yoDEL COMPONENT: _VERTICAL = V7
GENERAL DESCRIPTION:

TABLE III. (Continued)

fenterline vertic

21 teil, dounlewedze cirfoil with

prourded leading edoe,

Cape &s V5, but with r=niculator housina removed.

Model Scele = 0.015

DRAWING MUMBER:

VYL70-000139

DIMENSIONS :
TOTAL_DATA

Area (Theo) th

.. Planform
Span (Theo) In
Aspect Ratio
Rate of Taper
Taper Ratio
Sweep Back Angles, degrees
Leading Edge
Trailing kdge
0,25 Element Line
Chords:
Root (Theo) WP
Tip (Thco) WP
MAC
Fus, Sta. of .25 MAC
W, P, of .25 MA
B..L, of .25 MAC
Afrfoil Section
Leading Wedge Angle
Trailing Wedge Angle
‘Leading Edge Radius
Yoid Area - It~
Blanketed Area

Deg
Deg

35

FULL-SCALE

425.92

1.675
— 0. 507
45,000
25,219

A WPt WITTD

1,1.130

\

MODEL SCALE

0.0958

YEL
1.0670
0.507

+

1,5,000
.30




| TABLE III, (Continged)
\Model Component: __Wing (Wg7) new lightweight orbiter

Gieneral Description: Orbiter configuration per Lines VL70-000093.

Note: (Dihedral angle is defined at the lower surface of the wing at the 75.33-percent elemert

1ine projected into a plane perpen%‘[cular to_the RFL.) Scale model = 0.015 ~
Test No rawing No. _ y1.70-000093 s

0.25 clement line

Chords ~ in,

35,209

35.209

Dimensions: _Full-Scale Model Scale i
Total Data :
Planform arca (theo) ~ ft:Z 2690.00 0.605
Span (thco) ~ in, 936,68 1405 __ |
' Aspect ratio 2.265 2,265 ]
Ratc of taper . i 1.177 1177
Taper ratio 0'20_0__ 0.200 |
Dihedral angle -~ deg 3.500 3.500 __ !
Incidence angle ~ deg _ 3.000 3.000 {
Acrodynamic twist ~ deg ——+3.000_. +3.000 i
Sweepback angles ~ deg .
Leading edge 45.000 __45.00v
Trailing cdge -10.24 -10.24

Root (thco) at BF 0,0 689.24 40.339
Tip (thco) at BP 137.85 _ 2.068
MAC ) 474.81 7.122
Fus sta of 0,25 MAC _ 1136.89_ 17.053
WP of 0,25 MAC 299.20 __4.488
BL of 0,25 MAC 182.13 T2.732
Exposcd Data
Arca (thco) ~ f1:2 2 __0.39%
Span (theo) ~ in, (BP 108.0 to __720.68 10 810 .
Aspect ratio 2.058 2.058 .
Taper ratio 0°23’5___I 0' 2551—__
Chords -~ in.
Root at BP 108, 0 562,40 __8.436
Tip at 1,002 137.85 2.068 |
MAC 393.03 _5.895
Fus sta of 0,25 MAC _1185.31 __17.779 ;
WP of 0,25 MAC 300,20 4,503 ;
BL of 0,25 MAG 143,76 _ " 2.156
. Airfoil scction (Rockwell mod NASA
XXXX-64) ’ ]
Root 3 = 0,425 0.0 _.0.10 g
. {
Tip 3 = 1.00 002 02 j
Data for 1 of 2 sidcs [ : |
Leading odge cuff e ) — -
Planform arca - ft@ _120,33 0 0271 i
Lieading odyge intersects fus ML at sta ~ in, §§_Q__Q_(____ ... 8.400 '
Leading cdge intersccts wing at sta ~ in. _.1035.0 15,525 i
36 4




TABLE III. (Concluded)

MODEL COMPONENT:  WING-W ~pv

GENERAL DESCRIPTION: Configuration 3 rer Rockwell Lines VI.70-000139B

NOTE: Same as V103, except cuff, airfoil and incidence ancle.

Model Scele = 0.015

TEST_NO.
DIMENSIONS:

TOTAL DATA 2 ‘.x
rea (theo,) Ft
Planform
Span (Theo 1In,
Aspect Ratio
Rate of. Taper
Taper Ratio .
Dihedral Angle, degrees (@ TE of Elevon)
Incidence Angle, degrees A
Aerodynamic Twist, degrees .
Sweep Back Angles, degrees
Leading Edge
Trailing Edge
. 0.25 Element Line
Chords:
Root (Theo; B.P.0.0.
Tip, (Theo) B.P.
MAC

Fus, Sta. of .25 MAC
.HW.,P. of .25 MAC
B.L. of .25 MAC s
EXPOSED DATA 5.
Area (ineo) F '
In, BP108

Span, (Theo)
Aspect Ratio
Taper Ratio
Chords
Root BP108
Tip.1.00 b,

MAC

Fus. Sta. of 25 MAC .

W.P., of .25 MAC

B.L. of .25 MAC - _
Airfeil Section (Rockwell Mod NASA)

. XXX X~64
Root b =
¥3

Tipb =
K
Data for (1) of (2) Sides

Leading Edge Cuff ,
Planform Area Ft

Leading Edge Intersects Fus M, L. @ Sta
Leading Edge Intersects Wing @ Sta

37

DWG. NO.

VL70-0001398

FULL-SCALE

2690.00

MODEL SCALE

0.605
14.05

0.12

<020
1,200 .,

Yo Y.

|
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Figure 3. - Instrumentation Sketches.
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E b, Model Elevon Instrumentation

Figure 3. - Concluded.
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